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premise of being influenced by only the color temperature of the white point on a display, and is not taking into 

consideration the effect of installation ambient light. Furthermore, since the approach of JP,7-105375,A does 

not have the device which feeds back the installation ambient light of what is performing the cure in the 

chromatic adaptation effectiveness, when installation ambient light changes, it cannot respond. 

[0012] The software proof system considered until now can be used despite a join office only by case to which 

the installation environment of a display attached the hood at the dark room or the ** room where it is limited 

extremely. 

[0013] Moreover, as a software proof system, it is the purpose which makes hard copy original and edits a 
display image it not only can simulate the result condition of the color of a hard copy image on a display, but, 
and to be able to compare a display image and a hard copy image to coincidence under the installation 
environment of a display is desired. However, by the approach of the former [ reason / above-mentioned ], such 
a thing was difficult. 

[0014] Then, even if this invention has the environment where the display is installed, not under the lighting 
condition to which specification was restricted but under the general lighting condition which is not restricted 
And even if the environment predicted that hard copy is observed is under what kind of lighting condition While 
being able to simulate the result condition of the color of a hard copy image on a display so that an impression 
may be in agreement with the color of the hard copy image actually observed under the environment predicted 
to be observed, the color of a display image It also enables it to compare a display image and a hard copy image 
to coincidence under the installation environment of a display. 
[0015] 

[Means for Solving the Problem] Before recognition of the installation lighting conditions by the 1st step which 
recognizes the installation lighting conditions which are lighting conditions in the environment where the color 
display is installed, as a color picture art in this invention, and this 1st step, or in after The 2nd step which 
recognizes the observation lighting conditions which are lighting conditions in the environment predicted to 
observe color hard copy of having been inputted, The 3rd step which determines a color transform coefficient 
based on the installation lighting conditions recognized by said 1st step, and the observation lighting conditions 
recognized by said 2nd step, Based on the color transform coefficient determined at this 3rd step, the 4th step 
which changes input image data into the image data for a display is prepared. 
[0016] 

[Function] In the color picture art of this invention constituted as mentioned above In the 1st step, the 
installation ambient light information on a color display is incorporated and recognized, and it sets to the 2nd 
step. Based on the installation ambient light information and observation ambient light information which the 
observation ambient light information on color hard copy has been incorporated and recognized by the input by 
the user, and have been recognized by these 1st steps and the 2nd step, it sets to the 3rd step. As a color 
transform coefficient for changing input image data into the image data for a display The color transform 
coefficient which suited the installation environment of a color display and suited the observation environment of 
color hard copy is called for, and input image data is changed into the image data for a display with the color 
transform coefficient in the 4th step. 

[0017] Therefore, even if the environment where the display is installed is under the general lighting condition 
which is not restricted Moreover, even if the environment predicted that hard copy is observed is under what 
kind of lighting condition The vanity of the color of a hard copy image can be simulated on a display so that the 
color of a display image may be made in agreement with the color of the hard copy image actually observed 
under the environment predicted to be observed. Moreover, under the installation environment of a display, even 
when comparing a display image and a hard copy image to coincidence, the impression of both appearance can 
be doubled. 
[0018] 

[Embodiment of the Invention] 

[1st operation gestalt] Drawing 1 shows an example of a color picture processing system which realizes the 
color picture art of this invention. This system is equipped with a color display 1, a sensor 2, the input means 3, 
and the color picture processor 10, and is constituted. 

[0019] A sensor 2 is formed near the color display 1, the lighting conditions of the environment where the color 
display 1 is installed are detected, and the detection output is incorporated by the color picture processor 10 as 
installation ambient light information. The lighting conditions which the input means 3 consisted of a keyboard, a 
mouse, etc., and a user inputs the lighting conditions of the environment predicted that hard copy is observed, 
and were inputted after this are incorporated by the color picture processor 10 as observation ambient light 
information. 
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[0020] The color picture processor 10 shall be constituted by the computer and it shall have the image data 
generation taking-in means 11, the recognition means 12 and 13, the amendment means 14, and the conversion 
means 15. 

[0021] With an image data generation taking-in means, the color picture data as input image data are generated, 
or the color picture data from an external device 4 are incorporated as input image data. With the recognition 
means 12, the installation ambient light information from a sensor 2 is incorporated and recognized. With the 
recognition means 13, the observation ambient light information from the input means 3 is incorporated and 
recognized. With the amendment means 14, the multiplier corresponding to the color conversion prepared 
beforehand is amended based on the installation ambient light information recognized with the recognition means 
12, and the observation ambient light information recognized with the recognition means 13. With the conversion 
means 15, with the multiplier corresponding to the color conversion amended with the amendment means 14, the 
input image data from the image data generation taking-in means 1 1 is changed into the image data for a display, 
and is sent out to a color display 1. 

[0022] The input image data which is generated by the image data generation taking-in means 11, or is 
incorporated from an external device 4 is expressed in L*a*b* (below, it is written as "Lab" for convenience) 
uniform color space, and the image data for a display obtained with the conversion means 15 is expressed by the 
color display 1 in the RGB color space of a proper. 

[0023] In addition, although drawing 1 shows the condition that the installation environment of a color display 1 
is illuminated by the illumination light 6 from the lighting means 5, of course, the installation environment of a 
color display 1 may be made into a dark room. 

[0024] The color picture art of this invention performed with the color picture processor 10 consists of the 
installation ambient light information recognition process 20, the observation ambient light information 
recognition process 30, an ambient light information amendment process 40, and an image data-conversion 
process 70, as shown in drawing 2 . 

[0025] Installation ambient light information is recognized at the installation ambient light information recognition 
process 20, and observation ambient light information is recognized at the observation ambient light information 
recognition process 30. Moreover, at the ambient light information amendment process 40, based on the 
installation ambient-light information recognized at the installation ambient light information recognition process 
20, and the observation ambient-light information recognized at the observation ambient light information 
recognition process 30, a color transform coefficient is determined and input image data is changed into the 
image data for a display by the image data-conversion process 70 based on the color transform coefficient 
determined at the ambient light information amendment process 40. 

[0026] As an example, as shown in drawing 3 , the ambient light information amendment process 40 shall consist 
of a chromatic adaptation amendment process 50 and a contrast amendment process 60, and the image data- 
conversion process 70 shall consist of the chromatic adaptation conversion process 80, the contrast conversion 
process 90, the conversion process 100 corresponding to an illuminance, a conversion process 110 for a display 
corresponding to installation ambient light, and a conversion process 120 for a display. 
[0027] A chromatic-adaptation amendment process 50 determines the color transform coefficient on the 
uniform color space which amends the vanity of a color based on the installation ambient-light information 
recognized at an installation ambient-light information recognition process 20, and the observation ambient-light 
information which have been recognized at an observation ambient-light information recognition process 30, and 
a contrast amendment process 60 determines the color transform coefficient on the uniform color space which 
amends contrast based on the installation ambient-light information recognized at an installation ambient-light 
information recognition process 20. 

[0028] The chromatic adaptation conversion process 80 changes input image data on CIE 1976 Lab color space 
with the color transform coefficient determined at the chromatic adaptation amendment process 50, and the 
contrast conversion process 90 changes the image data from the chromatic adaptation conversion process 80 
on CIE 1976 Lab color space with the color transform coefficient determined at the contrast amendment 
process 60. 

[0029] Moreover, the conversion process 100 corresponding to an illuminance performs amendment to the Hunt 
effectiveness later mentioned on CIE 1976 Lab color space to the image data from the contrast conversion 
process 90 with the color transform coefficient for amending saturation prepared beforehand. 
[0030] Furthermore, the conversion process 110 for a display corresponding to installation ambient light It 
responds to changing the L*a*b* image data from the conversion process 110 for a display corresponding to 
installation ambient light into the RGB image data of a display proper in case the installation environment of a 
display is a dark room at the subsequent conversion process 120 for a display. When the actual installation 
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environment of a display is illuminated brightly, amendment which removes the effect of the reflected light from 
the tubular surface (display screen) of a display is performed to the L*a*b* image data from the conversion 
process 100 corresponding to an illuminance. 

[0031] The conversion process 120 for a display changes the L*a*b* image data from the conversion process 
1 10 for a display corresponding to installation ambient light into the RGB image data of a display proper in case 
the installation environment of a display is a dark room as mentioned above. 

[0032] Although it will sense with the whole interior of a room appropriate for yellow in the beginning if it goes 
into the room illuminated with the incandescent lamp from the outdoors here when lessons was taken from 
chromatic adaptation and it was shown, the same sensibility as the time of looking by the daylight after a while is 
received. White paper is visible to white and it stops for example, sensing the unnaturalness of a color. Human 
beings eye is adjusted with sufficient convenience of sensibility as it gets used to the illumination light, and this 
is because there is an operation to which it is going to keep the vanity of a color constant, and is called the 
chromatic adaptation effectiveness. 

[0033] Usually, when an observer observes a display in a dark-room environment and the perimeter of a display 
1 is brightly illuminated by ambient light 6 as shown in drawing 4 (A) although an observers eye adapts itself to 
display spontaneous light (white of the image section or the non-image section), the effect of ambient light 6 
also receives an observers eye. An observers eye adapting itself to both of the ambient light 6 of display 
spontaneous light 1a and a perimeter partially, respectively, and adapting oneself in practice at the white point 
like that middle is known for this condition. 

[0034] There is also a report of 60:40 having come out comparatively and having adapted oneself partially to the 
illumination light 6 of display spontaneous light 1a and a perimeter (181 bibliography N.Katoh, "Practical Method 
for Appearance Match between Soft Copy and Hard Copy"SPIEPublication, Vol. 2170 and 170- 1994). 
[0035] When simulating on a display 1 how a hard copy image seems to be shown in drawing 4 (A) under the 
environment observed, the color temperature of display spontaneous light 1a must be changed hardware-wise or 
by software, and it must double with the environment where he wants to simulate a white color temperature, and 
it must amend so that it may become "the vanity of a color" in the environment. However, in this case, an 
observer s eye has adapted itself also to the ambient light 6 around a display 1 partially, and must amend that 
part 

[0036] Moreover, in order to double with the color of the hard copy image under the environment where the 
color of a display image is observed, under the environment where the display is installed, a hard copy image and 
a display image may be compared to coincidence. Considering an extreme example, to be shown in drawing 4 (B), 
a display 1 is installed in the bottom of a dark environment, in a special situation which is illuminated by a certain 
illumination light 9, about 50:50 comes out of an observers eye to hard copy 8 and a display 1 comparatively, 
and hard copy 8 adapts itself partially. 

[0037] On the other hand, as shown in drawing 4 (C), since it is adapted partially [ an observer s eye ] also to 
the ambient light 6 at a display 1 side, in the situation that the display 1 is also illuminated by a certain 
illumination light 6, the rate of the adaptation to ambient light and a display will become [ the direction of 
ambient light ] higher as a result 

[0038] In consideration of such a partial chromatic adaptation condition, it is necessary to add amendment 
beforehand on a display. The chromatic adaptation amendment process 50 performs such amendment to the 1st. 

[0039] And in simulating the color of a hard copy image on a display, it outputs the suitable value according to 
the rate of adaptation from the information on the white point of both ambient light under the observation 
environment of hard copy, and ambient light under the installation environment of a display. 
[0040] Moreover, under the installation environment of a display, in comparing the color of a hard copy image, 
and the color of a display image to coincidence, fundamentally, it doubles the white point of a display with the 
white point of installation ambient light However, when the color temperature of ambient light is low like about 
4300K, the color of a hard copy image and the color of a display image do not look the same under the effect of 
the imperfect adaptation mentioned later. 

[0041] When observing a display, although human beings vision tends to adapt itself to the white on a display, it 
becomes imperfect [ chromatic adaptation ], when the color temperature of the ambient light of the perimeter of 
a display is low, and although there is individual difference, a white color can be yellowish and seen [ individual 
difference ]. Drawing 5 shows the degree of this imperfect adaptation by change of the color matching point 
when doubling the color temperature of a display to the color temperature of installation ambient light It is 
thought that it takes place since imperfect adaptation has the imperfect chromatic adaptation of human being s 
visual system. 
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[0042] It is necessary to add amendment beforehand and the chromatic adaptation amendment process 50 
performs such amendment to the 2nd in consideration of such an imperfect chromatic adaptation condition. 
[0043] Each example in chromatic adaptation amendment at the chromatic adaptation amendment process 50 
and the chromatic adaptation conversion process 80 mentioned later shows the concrete approach of chromatic 
adaptation conversion. 

[0044] If the illuminance of a surrounding light is large when observing a display in the bright interior of a room, if 
lessons is taken from contrast amendment and it is shown, black-likeness of display original will be lost and the 
contrast of the whole display will be lost as a result 

[0045] The contrast amendment process 60 copes with such a phenomenon. The example 1 in contrast 
amendment at the contrast amendment process 60 and the contrast conversion process 90 mentioned later 
shows the concrete approach of contrast conversion. 

[0046] Furthermore, when lessons is taken from the conversion corresponding to an illuminance, and it is shown, 
and an illuminance is changed and a chromatic color is illuminated, the saturation (KARAFURUNESU) perceived 
changes according to an illuminance, namely, there is an inclination saturation looks highly in human being's 
vision, so that an illuminance is high. This is called the Hunt effectiveness and the conversion process 100 
corresponding to an illuminance amends change of the vanity of the color by the difference in this illuminance. 
[0047] By the color transform coefficient prepared beforehand, specifically, lightness component L* of the 
L*a*b* image data from the contrast conversion process 90 is its C*=[(a*) 2+(b*)2] 1 / 2, when large. — (1) 
It comes out and saturation C* expressed is made small. 

[0048] In addition, there is the Stevens effectiveness to which the gray more dark in white of gray bright in a 
high illuminance is more visible to black when an illuminance is changed for the Helson-Judd effectiveness which 
will sense the hue of the illumination light for bright gray if a gray scale is illuminated with chromatic color light 
for change of the vanity of the color by the difference of an illuminance besides the Hunt effectiveness, and 
senses [ as opposed to / in dark gray / the illumination light ] the hue of the complementary color, and an 
achromatic color and it illuminates. 

[0049] Although the above-mentioned example is the case where the Hunt effectiveness is amended, it may 
amend the Helson-Judd effectiveness and the Stevens effectiveness, or you may make it amend the plurality of 
these, or all. 

[0050] The example 1 mentioned later shows the concrete approach of the conversion process 110 for a display 
corresponding to installation ambient light, and the conversion process 120 for a display. 

[0051] Drawing 6 shows an example of the routine of the color picture art shown in drawing 3 which the color 
picture processor 10 shown in drawing 1 performs. By detecting the push event of the start pushbutton by the 
user, the color picture manipulation routine starts processing, and opens a dialog in step S1 first, next 
progresses to step S2, checks the input of the lighting conditions of the environment by the user predicted that 
hard copy is observed, i.e., observation ambient light information, and recognizes it In this case, although a user 
is made to have the parameter specified partly chosen, he shall specify by xy chromaticity coordinate of 
CIE1931 here. 

[0052] Next, it progresses to step S3, the installation ambient light information which is the detection output of 
the sensor 2 shown in drawing 1 , i.e., the lighting conditions of the environment where the color display 1 is 
installed, is incorporated, and this is recognized. 

[0053] Next, processing of chromatic adaptation amendment as shown in each example which progresses to step 
S80 and is mentioned later, and chromatic adaptation conversion is performed, processing of contrast 
amendment as shown in the example 1 later progressed and mentioned further to step S90, and contrast 
conversion is performed, and conversion corresponding to the illuminance further progressed and mentioned 
above to step S100 is processed. 

[0054] Next, conversion for a display corresponding to installation ambient light as shown in the example 1 which 
progresses to step S110 and is mentioned later is processed, it progresses to step S120 further, conversion for 
a display is processed, it progresses to step S130 further, and an image is displayed on a color display 1 by the 
image data for a display obtained at step S120. 

[0055] Drawing 7 is the example of another manipulation routine, and when a user specifies time of day 
beforehand, directs processing and inputs observation ambient light information, it is the case where processing 
is automatically started at the specified time of day. 

[0056] That is, it checks whether if the time of day specified in this case comes, processing will be started, in 
step S1, a dialog is opened first, next it progresses to step S4, and the image processing corresponding to 
ambient light is performed to a user. On the other hand, a user directs activation, when making the image 
processing corresponding to ambient light perform, and when not making it carry out, he directs cancellation. 
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[0057] Next, when progressing to step S5, judging whether processing should be performed from directions of 
the user and not performing processing with directions of cancellation, processing is ended as it is. 
[0058] When processing should be performed with directions of activation and the observation ambient light 
information that it was inputted beforehand has been recognized, it progresses to step S3, incorporates, the 
detection output, i.e., the installation ambient light information, on a sensor 2, and this is recognized. Henceforth, 
it is the same as the example of drawing 6 . 

[0059] Below, four examples are shown. However, the chromatic adaptation amendment process 50 only differs 
from the chromatic adaptation conversion process 80, and the other processes of examples 1-4 are the same. 
Moreover, as an example, it does not restrict to these examples 1-4. 

[0060] An example 1 asks for a correction factor with the chromatic adaptation amendment LUT and the least 
square method at the chromatic adaptation amendment process 50, and is the case where image data is 
changed by 3x8 matrix conversion, at the chromatic adaptation conversion process 80. 

[0061] An example 2 asks for a correction factor at the chromatic adaptation amendment process 50 using a 
chromatic adaptation model, and is the case where image data is changed with three-dimension LUT and 
interpolation, at the chromatic adaptation conversion process 80. 

[0062] An example 3 is the case where ask for a correction factor by the chromatic adaptation amendment LUT, 
and image data is changed with three-dimension LUT and interpolation like an example 2 at the chromatic 
adaptation conversion process 80 in the chromatic adaptation amendment process 50. 

[0063] An example 4 is the case where ask for a correction factor with a chromatic adaptation model and the 
least square method, and image data is changed by 3x8 matrix conversion like an example 1 at the chromatic 
adaptation conversion process 80 in the chromatic adaptation amendment process 50. 

[0064] [Example 1] In the example 1, as shown in drawing 8 , the chromatic adaptation amendment process 50 
consists of a chromatic adaptation amendment book process 51 and a chromatic adaptation transform 
coefficient calculation process 55. 

[0065] The chromatic adaptation amendment LUT is used at the chromatic adaptation amendment book process 
51. LUT prepares only the number of the fixed colors. Here, eight colors of the area within color reproduction on 
the display under a dark-room environment are chosen as 8 point P1-P8 on CIE 1976 Lab color space, as shown 
in drawing 9 . The parameter xy obtained from the installation ambient light information recognition process 20 
and the observation ambient light information recognition process 30 is changed into a color temperature, and 
the chromatic adaptation amendment book process 51 inputs it into this LUT. 

[0066] Supposing the color temperature of installation ambient light and the color temperature of observation 
ambient light are inputted into LUT for whites as shown in this drawing (B) of the LUTs from the 1st color as 
shown in drawing 10 (A) to the 8th color, the chromaticity of suitable white will be chosen as it according to it. A 
interpolation value is computed when the middle value of the value currently prepared for LUT is required. 
[0067] Selection and calculation of a chromaticity must put emphasis on the amendment which took especially 
imperfect adaptation into consideration about simultaneous contrast at it since the effect of imperfect 
adaptation was large to the amendment which took the partial adaptation condition into consideration about the 
simulation of the vanity of a color, respectively. 

[0068] Similarly, a chromaticity with each suitable color is chosen thru/or computed also about other colors. 
Such chromatic adaptation amendment LUT is created based on the statistical data obtained in the color 
matching experiment. 

[0069] Next, it asks for the map relation f between the device-independent value about these eight colors, and 
the value acquired from the chromatic adaptation amendment LUT in the chromatic adaptation transform 
coefficient calculation process 55. Here, a 3x8 matrix multiplier is computed so that the color difference with 
each point may become min. 

[0070] At the chromatic adaptation conversion process 80, input image data is changed by 3x8 matrix operation 
using the multiplier computed at the chromatic adaptation transform coefficient calculation process 55 of the 
chromatic adaptation amendment process 50. 

[0071] Drawing 1 1 shows the manipulation routine of the above-mentioned chromatic adaptation amendment of 
an example 1, and chromatic adaptation conversion, and sets the number n of the eight above-mentioned colors 
to 1 in step S81 first, next it progresses to step S82. Choose thru/or compute a chromaticity with the n-th 
suitable color from the chromatic adaptation amendment LUT, next it progresses to step S83. When only 1 
increments n, next it progresses to step S84, it judges whether n is larger than 8 and it judges that n is eight or 
less, it returns to step S82 and steps S82 and S83 are repeated. 

[0072] When n judges that it is larger than 8 at step S84 next, from the chromaticity data of eight colors for 
which progressed to step S85 and it asked by then, a 3x8 matrix multiplier is computed, next it progresses to 
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step S86, and input image data is changed by 3x8 matrix operation using the multiplier computed at step S85. 
[0073] Let the data from the LUT be contrast amendment data at the contrast amendment process 60 using 
LUT which outputs a gamma value from the parameter Y (Y of the XYZ chromaticity coordinate of CIE1931) 
obtained from the installation ambient light information recognition process 20. 

[0074] At the contrast conversion process 90, the gamma value of the gradation curve to lightness component 
L* of the L*a*b* image data from the chromatic adaptation conversion process 80 is changed based on the 
contrast amendment data obtained from the contrast amendment process 60. 

[0075] Drawing 12 shows the manipulation routine of the above-mentioned contrast amendment of an example 1, 
and contrast conversion, and sets it to step S91 first. Choose a gamma value from LUT with the parameter Y 
from the installation ambient light information recognition process 20, next it progresses to step S92. The 
gamma value is changed, next it progresses to step S93, and the gamma value after the conversion is stored in 
three-dimension LUT, next it progresses to step S94, and the image data from the chromatic adaptation 
conversion process 80 is changed with the gamma value from the three-dimension LUT. 
[0076] As mentioned above, at the conversion process 120 for a display It responds to changing the L*a*b* 
image data from the conversion process 110 for a display corresponding to installation ambient light into the 
RGB image data of a display proper in case the installation environment of a display is a dark room. When the 
actual installation environment of a display is brightly illuminated at the conversion process 110 for a display 
corresponding to installation ambient light, L*a*b* image data is received from the conversion process 100 
corresponding to an illuminance. It is what performs amendment which removes the effect of the reflected light 
from the tubular surface (display screen) of a display. Therefore, as shown in drawing 13 , after once changing 
the L*a*b* image data from the conversion process 100 corresponding to an illuminance into XYZ chromaticity 
data, first From the XYZ chromaticity data, the reflected light parts Xambient, Yambient, and Zambient are 
deducted, and the values XCRT, YCRT, and ZCRT on a display screen in case an installation environment is a 
dark room are calculated. 

[0077] The reflected light parts Xambient, Yambient, and Zambient are the values of installation ambient light in 
case the installation environment of a display is illuminated brightly, and are given from the installation ambient 
light information recognition process 20. 

[0078] Data XCRT, YCRT, and ZCRT are changed into L*a*b* image data, and further, after changing into value 
L*CRT on a display screen, a*CRT, and b*CRT, they change L*a*b* image data into the RGB image data of a 
display proper in the conversion process 120 for a display. 

[0079] [Example 2] In the example 2, it asks for a correction factor at the chromatic adaptation amendment 
process 50 using a chromatic adaptation model, and image data is changed with three-dimension LUT and 
interpolation at the chromatic adaptation conversion process 80. 

[0080] Therefore, the color data of 729 (9x9x9) individual are chosen beforehand. It is desirable to choose so 
that the color gamut of a display can be covered comprehensively. And it changes into every one of such the 
color data with a chromatic adaptation model, and suitable correction value is computed. In this case, color data 
are given as a XYZ chromaticity coordinate of CIE1931. If it is other system of coordinates, it once changes into 
the XYZ chromaticity coordinate of CIE1931. 

[0081] Drawing 14 shows the manipulation routine of chromatic adaptation amendment of an example 2, and 
chromatic adaptation conversion, and sets the number n of the 729 above-mentioned color data to 1 in step 
S801 first, next it progresses to step S802. Choose the n-th data from the 729 color data, next it progresses to 
step S803. The selected color data is changed into the XYZ chromaticity coordinate of CIE1931 as mentioned 
above, next it progresses to step S804 and the XYZ chromaticity data is changed into the cone response value 
LMS. Next, it progresses to step S805 and the cone response value LMS is normalized with the cone response 
value of the white point of a display. 

[0082] On the other hand, it asks for the chromaticity of the suitable white point which should be amended from 
installation ambient light information and observation ambient light information beforehand. As shown in drawing 
15 (a flow chart is shown in block for convenience), it specifically sets to step S281 first the same with having 
changed 729 color data. Change installation ambient light information and observation ambient light information 
into the XYZ chromaticity coordinate of CIE1931, respectively, next it progresses to step S282. After changing 
the XYZ chromaticity data into the cone response value LMS, in step S283, imperfect adaptation amendment is 
performed to the cone response value LMS, next it progresses to step S284 and partial adaptation amendment 
is performed to cone response value L'M'S' after the imperfect adaptation amendment. 

[0083] In the manipulation routine of drawing 14 , it progresses to step S806 from step S805, and chromatic 
adaptation amendment is performed to the cone response value normalized at step S805 using the cone 
response value LwMwSw computed at step S284 of drawing 1 5 in this way, it progresses to step S807 further, 
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and the cone response value after the chromatic adaptation amendment is changed into the XYZ chromaticity 
coordinate of CIE1931. 

[0084] Then, it progresses to step S808 and the XYZ chromaticity data is changed into device-independent 
image data L*'a*' b*' using white point D50 data. 

[0085] Next, when progressed to step S809, and only 1 increments n, next it progresses to step S810, it judges 
whether n is larger than 729 and it judges that n is 729 or less, it returns to step S802 and steps S802-S809 are 
repeated. 

[0086] When n judges that it is larger than 729 at step S810 next, it progresses to step S811, and stores in 
three-dimension LUT as shows 729 color data for which it asked by then to drawing 16 , next it progresses to 
step S812, and input image data is changed with the color data from the three-dimension LUT. 
[0087] When the location on CIE 1976 Lab color space is shown and input image data takes the value during the 
lattice point, the address of three-dimension LUT is regarded as an internally dividing point of the lattice point, 
and is given as the load sum of the output value of the lattice point of eight perimeters. 

[0088] In addition, although it is referring to the Hunt model (bibliography: RW.HUNT MEASURING COLOUR 
Second Edition ELLIS HORWOOD) as a chromatic adaptation model here, you may be other chromatic 
adaptation models (for example, Nayatani model (bibliography: Ota ** color dynamics, Tokyo Denki University 
Press) etc.). 

[0089] In the [example 3] example 3, it asks for a correction factor by the chromatic adaptation amendment LUT 
at the chromatic adaptation amendment process 50, and image data is changed with three-dimension LUT and 
interpolation like an example 2 at the chromatic adaptation conversion process 80. However, by the example 1, 
LUT of 125 (5x5x5) classification by color is used in the example 3 to using LUT of 8 classification by color as 
chromatic adaptation amendment LUT. 

[0090] Drawing 17 shows the manipulation routine of chromatic adaptation amendment of an example 3, and 
chromatic adaptation conversion, it is the same as it of the example 1 shown in drawing 1 1 except for the point 
of using LUT of 125 classification by color as chromatic adaptation amendment LUT as mentioned above, and 
the future steps S81 1 and S812 of steps S81-S84 are the same as it of the example 2 shown in drawing 14 
except for the point that color data become 1 25 pieces. 

[0091] In the [example 4] example 4, it asks for a correction factor with a chromatic adaptation model and the 
least square method at the chromatic adaptation amendment process 50, and image data is changed by 3x8 
matrix conversion like. an example 1 at the chromatic adaptation conversion process 80. 

[0092] However, the chromatic adaptation model used at the chromatic adaptation amendment book process 51 
of the chromatic adaptation amendment process 50 computes the chromaticity of 8 classification by color in the 
example 4 to computing the chromaticity of 729 classification by color in an example 2. 

[0093] Drawing 18 shows the manipulation routine of chromatic adaptation amendment of an example 4, and 
chromatic adaptation conversion, it is the same as it of the example 2 shown in drawing 14 except for the point 
that a chromatic adaptation model computes the chromaticity of 8 classification by color as mentioned above, 
and the future steps S85 and S86 of steps S801-S810 are the same as it of the example 1 shown in drawing 1 1 . 

[0094] The 1st operation gestalt which carried out [operation gestalt of** 2nd] **** is the case where the 
ambient-light information amendment process 40 consists of a chromatic-adaptation amendment process 50 and 
a contrast amendment process 60, and the image data-conversion process 70 consists of the chromatic- 
adaptation conversion process 80, the contrast conversion process 90, the conversion process 100 
corresponding to an illuminance, a conversion process 110 for a display corresponding to installation ambient 
light, and a conversion process 1 20 for a display, as shown in drawing 3 . 

[0095] On the other hand, as shown in drawing 19 , the ambient light information amendment process 40 shall be 
consisted of the chromatic adaptation amendment process 50, the contrast amendment process 60, the 
amendment process 43 corresponding to an illuminance, the amendment process 44 for a display corresponding 
to ambient light, an amendment process 45 for a display, and a color transform coefficient composition process 
46 for example, it chose beforehand, all required amendments shall be performed to 729 color data, and a color 
transform coefficient shall be computed. 

[0096] That is, at the chromatic adaptation amendment process 50, the color transform coefficient oh the CIE 
1976 Lab color space which amends contrast for the color transform coefficient on the CIE 1976 Lab color 
space which amends the vanity of a color at the contrast amendment process 60 is computed, respectively. 
Moreover, the amendment process 43 corresponding to an illuminance shall have the color transform coefficient 
for amending saturation prepared beforehand. 

[0097] At the amendment process 44 for a display corresponding to installation ambient light, a color transform 
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coefficient which amends the effect of installation ambient light on the occasion of conversion to the color 
space of a display proper is determined. The amendment process 45 for a display shall have the color transform 
coefficient for changing into the color space of a display proper prepared beforehand. 

[0098] And in the color transform coefficient composition process 46, each color transform coefficient obtained 
from the chromatic adaptation amendment process 50, the contrast amendment process 60, the amendment 
process 43 corresponding to an illuminance, the amendment process 44 for a display corresponding to 
installation ambient light, and the amendment process 45 for a display is compounded. With the color transform 
coefficient after the composition, in the image data-conversion process 70, the color transform coefficient 
computed at the ambient light information amendment process 40 is stored in the lattice point of three- 
dimension LUT, and input image data is changed into the color space of a display proper from uniform color 
space. 

[0099] Since according to this 2nd operation gestalt all required amendments will be performed in the ambient 
light information amendment process 40 by the time it displays on a display including chromatic adaptation 
amendment, contrast amendment, the amendment about the vanity of a color, and the amendment about a 
device property compared with the 1st operation gestalt shown in drawing 3 including the examples 1-4 
mentioned above, the burden of a conversion process can be made light 
[0100] 

[Effect of the Invention] As mentioned above, even if the environment where the display is installed is under the 
general lighting condition which is not restricted according to this invention Moreover, even if the environment 
predicted that hard copy is observed is under what kind of lighting condition The color of a display image can be 
simulated on a display of the vanity of the color of a hard copy image so that an impression may be in agreement 
with the color of the hard copy image actually observed under the environment predicted to be observed. 
Moreover, under the installation environment of a display, even when comparing a display image and a hard copy 
image to coincidence, the impression of both appearance can be doubled. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing an example of a color picture processing system which realizes the 
color picture art of this invention. 

[Drawing 2] It is process drawing showing the color picture art of this invention. 

[Drawing 3] It is process drawing showing the 1 st operation gestalt of the color picture art of this invention. 
[Drawing 4] It is drawing with which explanation of ambient light is presented. 
[Drawing 5] It is drawing with which explanation of imperfect adaptation is presented. 

[Drawing 6] It is drawing showing an example of the image-processing routine of the 1st operation gestalt. 
[Drawing 7] It is drawing showing other examples of the image-processing routine of the 1st operation gestalt. 
[Drawing 8] It is drawing showing the chromatic adaptation amendment process of an example 1. 
[Drawing 9] It is drawing with which explanation of the chromatic adaptation amendment process of an example 
1 is presented. 

[Drawing 10] It is drawing with which explanation of the chromatic adaptation amendment process of an example 
1 is presented. 

[Drawing 1 1] It is the flow chart which shows the manipulation routine of chromatic adaptation amendment of an 
example 1, and chromatic adaptation conversion. 

[Drawing 12] It is the flow chart which shows the manipulation routine of contrast amendment of an example 1 f 
and contrast conversion. 

[Drawing 13] It is drawing showing processing of the conversion for a display of an example 1 corresponding to 
installation ambient light, and the conversion for a display. 

[Drawing 14] It is the flow chart which shows the manipulation routine of chromatic adaptation amendment of an 
example 2 t and chromatic adaptation conversion. 

[Drawing 15] It is drawing with which explanation of drawing 14 is presented. 
[Drawing 1 6] It is drawing with which explanation of drawing 14 is presented. 

[Drawing 1 7] It is the flow chart which shows the manipulation routine of chromatic adaptation amendment of an 
example 3, and chromatic adaptation conversion. 

[Drawing 18] It is the flow chart which shows the manipulation routine of chromatic adaptation amendment of an 
example 4 f and chromatic adaptation conversion. 

[Drawing 19] It is process drawing showing the 1 st operation gestalt of the color picture art of this invention. 
[Description of Notations] 

1 Color Display 

2 Sensor 

3 Input Means 

10 Color Picture Processor 

20 Installation Ambient Light Information Recognition Process 

30 Observation Ambient Light Information Recognition Process 

40 Ambient Light Information Amendment Process 

50 Chromatic Adaptation Amendment Process 

60 Contrast Amendment Process 

70 Image Data-Conversion Process 

80 Chromatic Adaptation Conversion Process 

90 Contrast Conversion Process 

100 Conversion Process corresponding to Illuminance 

110 Conversion Process for Display corresponding to Installation Ambient Light 
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120 Conversion Process for Display 

43 Amendment Process corresponding to Illuminance 

44 Amendment Process for Display corresponding to Installation Ambient Light 

45 Amendment Process for Display 

46 Color Transform Coefficient Composition Process 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] Before recognition of the installation lighting conditions by the 1st step which recognizes the 
installation lighting conditions which are lighting conditions in the environment where the color display is 
installed, and this 1st step, or in after The 2nd step which recognizes the observation lighting conditions which 
are lighting conditions in the environment predicted to observe color hard copy of having been inputted, The 3rd 
step which determines a color transform coefficient based on the installation lighting conditions recognized by 
said 1st step, and the observation lighting conditions recognized by said 2nd step, The color picture art 
characterized by having the 4th step which changes input image data into the image data for a display based on 
the color transform coefficient determined at this 3rd step. 

[Claim 2] It is the color picture art characterized by including the chromatic adaptation amendment process of 
determining the color transform coefficient on the uniform color space where said 3rd step amends the vanity of 
a color in the color picture art of claim 1, and the contrast amendment process of determining the color 
transform coefficient on the uniform color space which amends contrast. 

[Claim 3] In the color picture art of claim 2 said 3rd step The color transform coefficient determined according 
to said chromatic adaptation amendment process, and the color transform coefficient determined according to 
said contrast amendment process, Conversion to the color transform coefficient for amending saturation 
prepared beforehand and the color space of a display proper is faced. The color picture art characterized by 
compounding the color transform coefficient for amending the effect of installation ambient light, and the color 
transform coefficient for conversion to the color space of the display proper prepared beforehand, and obtaining 
the color transform coefficient for changing into the color space of a display proper from uniform color space. 
[Claim 4] In the color picture art of claims 2 or 3 said chromatic adaptation amendment process Were 
beforehand prepared about various kinds of combination of installation lighting conditions and observation lighting 
conditions. From two or more data pairs for making in agreement the vanity of the color on the color display 
under installation lighting conditions, and the vanity of the color on the color hard copy under observation 
lighting conditions The color picture art characterized by asking for two or more data pairs corresponding to the 
observation lighting conditions recognized to be the installation lighting conditions recognized by said 1st step by 
said 2nd step with interpolation. 

[Claim 5] In the color picture art of claims 2 or 3 said chromatic adaptation amendment process From the 
observation lighting conditions recognized to be the installation lighting conditions recognized by said 1st step by 
said 2nd step The color picture art characterized by calculating two or more data pairs for making in agreement 
the vanity of the color on the color display under installation lighting conditions, and the vanity of the color on 
the color hard copy under observation lighting conditions using a chromatic adaptation model. 
[Claim 6] It is the color picture art characterized by determining the color transform coefficient which amends 
contrast from the installation lighting conditions that said contrast amendment process has been recognized by 
said 1st step in the color picture art of claims 2 or 3. 

[Claim 7] An image data generation taking-in means to generate or incorporate color picture data, A recognition 
means to recognize the installation lighting conditions which are lighting conditions in the environment where the 
color display is installed, An input means to input the observation lighting conditions which are lighting conditions 
in the environment predicted to observe color hard copy, An amendment means to amend the multiplier 
corresponding to the color conversion prepared beforehand based on the observation lighting conditions of 
having been inputted by the installation lighting conditions recognized by said recognition means, and said input 
means, The color picture processor characterized by having a conversion means to change into the image data 
for a display the color picture data which were generated by said image data generation taking-in means, or were 
incorporated with the multiplier corresponding to the color conversion amended by said amendment means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color picture art and color picture processor which are used 
when performing the image quality adjustment and the check of an image which are outputted as color hard copy 
on a color display. 
[0002] 

[Description of the Prior Art] In the field of printing or DTP (desktop publishing), in order to achieve speedup— 
izing and cost-cut-izing of color proofreading, on a display, the system which performs image quality adjustment 
and a check of a final output image, and the so-called software proof system can be considered, and it is put in 
practical use. 

[0003] However, fundamentally, a display is installed in the bottom of a certain defined lighting condition, and this 
software proof system assumes conventionally that a final output image is also observed under a certain defined 
lighting conditions. 

[0004] Therefore, a user has to get the final output image of desired image quality by performing repetitive 
adjustment based on a rule of thumb without using a system under the limited installation environment or being 
based on the image on a display. Moreover, when observing the hard copy finally outputted under a different 
environment from the environment which the system assumes, desired image quality is no longer acquired as a 
result 

[0005] On the other hand, it considers detecting the lighting conditions thru/or ambient light (installation lighting 
conditions thru/or installation ambient light being called hereafter) in the environment where the display is 
installed, and amending the image outputted on a display. 

[0006] the spectrum concretely obtained on the sensor or the outdoor daylight table to JP,4-255025,A — 
performing color correction of the image outputted on a display based on a spectrum is shown. Moreover, 
doubling the white point on a color display (a white point being called hereafter) with the white point of 
installation ambient light automatically and in colorimetry is shown in JP,7-203478,A. 

[0007] Taking into consideration the chromatic adaptation effectiveness over the lighting conditions thru/or 
ambient light (observation lighting conditions thru/or observation ambient light being called hereafter) in the 
environment predicted to observe hard copy on the other hand is also considered. 

[0008] concrete — JP,5~216452,A — a sensor — the spectrum of an observation environment — a content is 
measured, the image section and the non-image section on a display are changed so that it may be visible to an 
appearance when printed matter is seen under various observation environments, and enabling the preview of 
printed matter is shown. Moreover, showing JP,7-105375,A the color for adjusting adaptation around a display 
image supposing an observation environment is shown. 
[0009] 

[Problem(s) to be Solved by the Invention] However, JP,4-255025,A does not show the concrete solution 
approach to the color of the appearance of the image on a display changing with installation ambient light And 
the hard copy finally outputted is not taking into consideration the case where it is observed in a different 
observation environment from the assumed observation environment 

[0010] Moreover, like the office where installation ambient light is general, in the case of a color temperature 
with extent low from 4100K to 4300K, even if it doubles the white point on a color display with the white point of 
installation ambient light in colorimetry, there is a problem of not being visible to the same color at appearance, 
and the approach of JP,7-203478,A cannot cope with such a problem only by doubling the color on a display 
with installation ambient light simply, either. 

[001 1] Moreover, a display is not influenced of installation ambient light, but JP,5-216452,A stands on the 
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